OBJECTIVE. The obstetric and neonatal exploratory focus group of the Vermont Oxford Network Neonatal Intensive Care Quality Improvement Collaborative 2002 set out to improve collaboration, communication, and coordination between maternal and neonatal caregivers in 3 areas: the pregnancy at 22 to 26 weeks, measurement of maternal outcomes that are linked with neonatal outcomes, and team performance during high-risk delivery. Antepartum and intrapartum maternal attributes and interventions also were considered important measurements to identify practice variations and their relationship to neonatal outcomes for ongoing obstetric and neonatal collaboration.
T HE VERMONT OXFORD Network established the Neonatal Intensive Care Quality Improvement Collaboratives with the goal of improving neonatal outcomes and safety. Historically, the collaboratives have been limited to neonatal caregivers. At the inception of the Neonatal Intensive Care Quality Improvement Collaborative 2002, an exploratory group with a combined obstetric and neonatal focus was formed with the addition of multiple obstetric caregivers. The belief was that neonatal outcomes could be improved further by initiation of improvement processes before birth. Increased maternal and neonatal caregiver collaboration, communication, coordination, cooperation, and continuity would facilitate these improvements. The group selected the name Wee Deliver.
The overarching purpose was to create a fertile organizational culture that would encourage and sustain quality improvement in perinatal care. 1, 2 Therefore, a high priority for the group was to develop and implement organizational and operational methods to foster inter-and intradisciplinary collaboration between obstetric and neonatology caregivers. In this article, we describe the process by which these centers evaluated and developed potentially better practices (PBPs) for perinatal and neonatal communication and collaboration (Table 1) . Improving outcomes for both the infant and the family is the ultimate goal of this group. The overall measurable aim of the group was to improve the collaboration of maternal and newborn caregivers. This group chose to concentrate on 2 areas in which obstetrics and neonatology interface frequently: (1) care of the pregnant woman who is at risk for delivering at the margin of viability (ie, 22-26 weeks' gestation) and (2) management of team performance during high-risk delivery. The group proposed to achieve this by creating evidence-based PBPs. The group planned to evaluate results by using structure, process, and outcome measures.
METHODS
Each participating institution performed its own internal structure and process analysis concerning pregnancy management as it pertained to obstetric and neonatal interactions, as well as the interactions between these caregivers and families. Each institution identified strengths, weaknesses, and opportunities for improvement. This step led the group to agree on measurements toward the overall aim. These measurements are discussed in Results. During this phase, participating institutions conducted a survey of obstetric and neonatal health care providers' attitudes toward resuscitation of infants who are born at the threshold of viability and comfort with parental counseling.
At the first semiannual face-to-face meeting in April 2002, the first topic area of concentration was care of the pregnant woman who is at risk for delivering at the margin of viability. Margin of viability was defined as a gestation between 22 weeks, 0 days and 26 weeks, 7 days (22-26 weeks) on the basis of the best obstetric estimate. This topic was chosen because obstetric and neonatal management at this gestation is controversial. It is subject to large variation within and between the obstetric and neonatal disciplines, along with moral, ethical, and legal dilemmas. It was believed that this area would offer the best opportunity to create structures and processes for present and future quality improvement projects and improvement in both staff and family satisfaction. The group undertook a search for better practices. The first step was to look for a superior performing institution. No resource was identified to guide us to such a designated or self-proclaimed entity. The second step was a review of the literature. Position statements from the American College of Obstetricians and Gynecologists and the American Academy of Pediatrics that were released at approximately that time were valuable in providing reassurance that the choice of topic was timely and very much needed, as were better practices that could delineate objectives for the management of these very high-risk pregnancies and deliveries.
The group reviewed a large body of literature to help in understanding national and international data on outcomes of pregnancies and neonates at 22 to 26 weeks' gestation. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] In addition to outcomes data, the group reviewed articles that addressed caregiver attitudes regarding resuscitation at these gestational ages [20] [21] [22] as well as differences in both obstetric and neonatal caregivers' perceptions of outcomes versus actual outcomes. [23] [24] [25] [26] There were a host of possibilities for where to focus the efforts of the group. The perinatal period was divided into predelivery, delivery, and postdelivery phases. The group focused its attention on the first 2 phases. While exploring national and international outcomes data, each center investigated its own outcomes at the local level. Similarities and differences within and between centers in outcomes and care recommendations were discovered and discussed. Variation exists in parent counseling practices, which were found to be based largely on the caregivers' perceptions of outcomes rather that actual outcomes data. [27] [28] [29] There also were differences between parents' and health care professionals' attitudes toward the clinical treatment of infants at these gestations. Each team developed center-specific guidelines for the management of pregnancies at the margins of viability that reflected consideration of local laws, data, resources, and outcomes.
Management of team performance during high-risk delivery at any gestational age and ensuing newborn resuscitation and stabilization also were selected as a concentration area because it involves complex interactions between multiple disciplines. Improving team communication offers the opportunity for improved performance and outcomes. The goal is to create an optimal level of collaboration, coordination, cooperation, and continuity involving multiple disciplines in a highly complex system.
The group worked to improve team performance during the conduct of high-risk delivery and newborn resuscitation with special emphasis on the behavioral and communication skills of team members who already possess the necessary technical and cognitive skills. The group measured team performance using a simulation scenario, with the aim of achieving the highest score possible in team communication behaviors during a mock delivery room crisis. Use of simulation is a training tool for ongoing improvement in team performance as new delivery room crisis scenarios are introduced.
For arriving at this aim, the first step was a literature review for experience with assessment, best practices, and strategies for improvement of team performance and its measurement. An abundance of information was discovered in these areas in nonmedical fields, especially the aviation industry. 30 The aviation model addresses structure and process improvement in conjunction with technical, cognitive, and behavioral training to achieve a consistently high level of team performance in high-risk situations. Simulations and continuing team performance measurements and feedback during and after these simulations are used to accomplish optimal team performance.
Crew resource management often is used to describe team training. In the field of medicine, the use of simulation scenarios has been successful for the training of personnel, particularly in anesthesiology and emergency medicine. 31, 32 In neonatology, simulations are used as training tools to improve team performance in neonatal resuscitation. 33, 34 Louis Halamek was contacted by a member of Wee Deliver and after interview and discussion graciously agreed to be an expert resource and advisor for the group. The group's aim was improved team performance during high-risk delivery and newborn resuscitation. It was agreed that the technical and cognitive aspects of resuscitation already have established better practices and training modalities through the Neonatal Resuscitation Program from the American Heart Association 35 and using real-time videotaping for review of newborn resuscitation. 36 It was decided that the group would focus on the behavioral aspects of communication within and between the many disciplines involved using real-time video and subsequent debriefing sessions.
The second step for each center was to complete an internal analysis to characterize existing structures and processes regarding communication surrounding highrisk delivery and newborn resuscitation. This step was to ensure that each center had structures and processes and to identify the strengths and weaknesses in their systems. The group developed scenarios and simulationbased training as the modality for improved team performance as the literature has indicated.
All staff who were identified in the structure and process analysis phase were required to view this simulation training and receive education and feedback on what constitutes excellent communication behaviors (Table 2) . A tool was needed to measure simulations for "best score" to create the "gold standard" simulation scenario (Table 3) . This same tool is used to teach and assess the performance of future trainees and to track improvement during high-risk delivery and newborn resuscitation. Each center created its own training simulation on the basis of a scenario that was common to all 5 centers but using its own equipment, protocols, and personnel.
RESULTS
Early in this collaborative project, the group agreed on measures of improved maternal and newborn caregiver collaboration surrounding periviability and high-risk birth response:
• Perinatal and neonatal consultations completed and documented in a timely manner and kept current and accessible throughout hospitalization
• Adherence to center-specific obstetric and neonatal clinical care guidelines
• Uniform, evidence-based, center-specific information on treatment options and outcomes that are presented to families by all caregivers
• Increased family and caregiver satisfaction with care processes, education, interventions, and shared decision-making; parent satisfaction with counseling; provider satisfaction with consultation and counseling; and provider satisfaction with high-risk delivery response and team performance
• Expanded collection, analysis, and sharing of data for all pregnancies that present to the perinatal unit at 20 to 32 weeks' gestation, including infants who are not admitted to the NICU The group has reviewed, evaluated, summarized, and shared hundreds of articles. Each center has established structures and processes for accomplishing their work locally, as well as with the other participating institutions. Individually, each has completed the investigation and understanding of its internal care and communication structures and processes.
Several subgroups, with representatives from each institution, were formed to work on the development, implementation, and testing of specific aspects of the PBPs and the measures of improvement. One has worked on the tools to assess both parent and provider satisfaction. Another worked on assessment tools for parent and provider communication and decision-making with care of the pregnant woman who is at risk for delivering at the margin of viability (ie, 22-26 weeks' gestation). 37 A third group formed to identify and investigate benchmark sites and experts in high-risk delivery team performance, resulting in Dr Halamek's becoming the expert for high-risk delivery team performance. A fourth group developed the simulation scenarios and team behavioral performance assessment (Table 3 ) tools for high-risk birth events. The fifth, which has worked together since the inception of the collaborative, has developed a perinatal database for pregnancies of 20 to 32 weeks' gestation that are admitted to each center's respective perinatal unit and is currently testing and refining this database.
DISCUSSION
The exploratory group extended the process of improving neonatal outcomes and safety to the antepartum, intrapartum, and immediate postpartum periods in collaboration with obstetricians and related caregivers. The focus is on consistent, continuous, reliable communication within and between the neonatal and obstetric disciplines. Within the predelivery phase, the focus is on the period that is defined as 22 through 25 weeks' gestation. Pregnancy complications that arise during these weeks often give rise to a great deal of controversy, dissatisfaction, litigation, and uncertainty.
The work focused on describing the feelings and frustrations that professionals experience when faced with decision-making, their understanding of current local and national data, and comfort levels when counseling parents. The group studied the experiences of the family as they interact with a multitude of care providers when pregnancy is threatened. Improving the accuracy and the consistency of the information provided should increase satisfaction with the decision-making process and the experience of care even though the outcome of the pregnancy may not be a happy one.
In the time immediately surrounding the birth of a high-risk infant, the communication interface among obstetric, perinatal, and neonatal staff is very important. Specifically, this is the time from when the decision is made to deliver the infant to the time when the infant is stabilized. This interface is complex and challenging in terms of delivery notification, communication of vital information to the right people in a timely manner, and 
CONCLUSIONS
There is tremendous opportunity to improve the experience of families and care providers surrounding highrisk pregnancy and birth. This project has provided the opportunity to design structures and processes that enable neonatal caregivers to become involved in care of the family and the fetus earlier and more consistently and for maternal caregivers to understand and impact of the results of their efforts and interventions on neonatal outcomes. The group efforts aimed at operational and organizational improvements with embedded elements of clinical improvements. 
